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Abstract of JP2151842 

PURPOSE:To separate 1st and 2nd signal 
light beams and insert pumping light at the 
same time and to decrease the number of 
components and simplify the constitution by 
arranging an optical multiplexer demultiplexer 
which multiplexes the signal light beams and 
pumping light on the input side of a 
semiconductor optical amplifier and inputs the 
multiplexed light to the semiconductor 
amplifier. 

CONSTITUTION:The 1st signal light beams 
Sig1 and Sig2 whose light frequencies are to 
be exchanged are inputted to one input end of 
the optical multiplexer demultiplexer M1 and 
the pumping light Pmp whose light frequency 
is set to an intermediate value between the 
light frequencies of the signal light beams Sig1 
and Sig2 is inputted. The optical multiplexer 
demultiplexer M1 separates the input signal 
light beams Sig1 and Sig2 and also 
multiplexes the pumping light Pmp to output 
the resulting light beams to two semiconductor 
optical amplifiers A1 and A2. Those 
semiconductor optical amplifiers A1 and A2 
generate light-frequency converting light 
beams, which are outputted to an optical 
multiplexing means M2. The optical 
multiplexing means M2 multiplexes the two 
input light-frequency converting light beams to 
output light-frequency converted signal light. 
Consequently, the constitution is simplified and 
the number of components is decreased. 
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f 2®*B*8»L18i:ill»t*Ji9i:a£L 
-20- 

ffi <D JR ) L * $ »c . * 1 S> « * ft S i g l 
(fl) i«H>e>/*Pmp (fp) <D A fl ic 
#4i«?+t'J7ft(D«|ICJ;0, *© II ft /8 * 
ft V f p + ( f p - f 1 ) - f 2-<& rr fc U ft T 
*>SJ61«)ft«fcttg&fts i gl (f 2) 4-56 

&Ls £<o»i<Dftaifttta:aftsigi (f2) 

iAnfc»lo(S**Sigl ( C 1 > X # 
> f > ^ ft P m p (f p) **<&tijfltt*&ftg 
* L 1 5*/hLTs ft&afc»M2<D-CDAfltt 

IS3 »IC , »2<D**(*ft*tt*A2tt* »2© 
ft S i g 2 (f2) <b#>f>;/ftPmp 
( f P ) ^A^JJCl^il^ tfi ft ft £ * ft V fc f p 
- (fp-1) - f lOifcttJfeTi 4»20)fe 
J8 B £ ft ft S I g2 (f 1) * jfe £ L . C<D» 
2<0ft«&ftSlttftS i g2 (f 1) <t A fl L 
»2om-^ftS i g2 (f 2) 2&tf*>e>rft 
Pmp (fp) **atfj;ftfl0*$£g||L16£ 
i>tTs ft^^tt»M20ftb^A^«lcdi^'r-5p 
ft£##SM2f*Ao(DAflft (S i gl 
-22- 



WEST 



KW¥ 2-151842(7) 



( f 1 ) , S i g 2 (fl). Pmp (fp), 
SLg2(f2),Sig2(fl).Pmp 
( f p ) ) O ft m tt-fk K ** L T > fll & L 3B 3 H 

0 (b) to J: 9 it s ft <0 & 1) i>< tSt £ £ ft T iv 4 

&ttffijft$ft^3B i&tf»2<&ftEftttftttfts 

1 g 1 ( f 2 ) . S I g 2 ( f 1 ) & O IC # > fcf 
> / ft P m p (f p) *-<Otfi;*jfiS*>*#iIB 

L 1 7 Cc Hi U . Sttft/3ft»£fft»II^<*>Afl 
ftTfc4#l&tf»2©m^ftS i g 1 (f 1) , 
Sig2 ( f 2 ) 36 c; i: ^ > f > ^ jfe P m p 

ttoT, 3»ftft«»£ftftftlC*l*Tli* * 
eiSL 1 7«KI^OIil^ilTitKUX 

»?, ftjg£ft£m<*ft*ff^ftA<art*fta;:£ 

i: <c 5 . 

BlCJi^i:, *»l©ft*«KJ:fttf* * 8 

«tt«ift**T**sj i Rt;*2<3**(*#*&fl 

8AlRCfA2«DAflaftfc* 2 x 20AUJ^J« 
-23- 

7- * + »;7©«?os$lBn± <c<dt, 

ft fl # ft f 1 £ f 2©ftftjfcft&tiftGHzmA 

* * ft £ # ft 8 M 1 . M2tf>ft£>AEB:*Jtttt 
(i . * 3 0 O (a) 2fc (b) ClSinSUttt 

* < . dj£S©ftftftftraRi&tf*©ftftftKtt 

»4Btt, *»WlcJ:*ft«tttt3£»fta<D* 

2»*«w**t»fiJciaT*«. * sr 2 0 it ft m 

035 1 a¥«*ftftttSA 1 0ft;ftli&ft*# 
»SM2©-©A^«^ttttL^^g»L 1 5 O 
ft * * » 1 ®J{i«(*^«»SSA 1 otti^*o ^ 
^itJg»!tt f 2©*©*^ai»f 5, fll * 7 r 

KHL (Pnx*88L15tL15-ULl 
5 - 2 i: ^ »t T /7 t „ ) . 592<0¥##ft*filSS 
A 20ili«i8ad^ttSM20ftOA^«^ 
KL^itfiWL 1 6Wii* ( ;, Iff2©¥i5<*#i* 
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M2*E!IL/r£>T. ftftftftfcfcfc**::^© 
81itf*20ffl^*S I g 1 (fl). Sig 
2 ((2) © # ft . \Z Z tl $>^<0 # > V > 7 

ft P m p ( f p ) <D }f A £ El B$ K ft * * * L ri> *> 
»tB£<*©«i D B u&ft<&flltt. ttJfcOtfl|*{t*Bft, 
» A © « » . ft«fttt«ft«ft*ftftLTH*. 

*ftl«ftftWlc*HTtt* #*<*ft*tt 
H 8 A 1 , A2i:J:5jt3&ftS:tt(i, fftt^n 
fcftT££JBl&tfS*2©ftflftttftfcftS i g 
1 ( f 2 ) x S ig2 (fl) a is * * 

¥#(**SK*T*«tt*ftafctf>. ft * tt m m ft 
$ *: , 7ftafi» 

^Kf^y^^XAttTV^*/!^, ft » ftg ft 
<t ** , ft^**y7a>ft»»ft*tt**y7«fd 

«Bt«(R*n«fc», # ft ft ft f 1 £ f 2 © ft 
ft ft ft & *< ft * * ♦ U70ftfl1l$M4>£ttJ:0* 

*t?u, ftftft<Dtr-i'fitti=4-*y7a<ft 

ft 1? ft tt < te s A * ft 1= W t 16 « R Cf ft *B ft m 
-24- 

«SA2«)|li^*ions ft«ttftf l<Oft«D* 
&j&2k'f'&yt'7<t 9 F L 2 ^ IE I L f: ^ («T, 
ft g L 1 6 * L 1 6 - 1 4 L 1 6 - 2 i: » m 
*t. ) . 

®ftftftft*£fc-r*»i&tf£2s>{i<tfts 

igl (fl)RtfSlg2(f2)<Oftftftft 
£ (f 2 - f 1) *<s * O tf - hftttlcftL^ft 
<* ft ft « 8 A 1 , A 2rtO«f + t V 7*<i6KT 

ft * I* ft ft * BIJ * , 8>lfe*l<D$&lfcW<D«lf£Tti* 
ftfttttt3*fc#*^ftttftftttttlcttftLfcjau 
<D ft £ # ft 8 M 1 toteoAyj«lcA^-T5«Rffi 
J80#>f>r*tLT^ ft fl ft ft A< f P 1 © » 

l«#>e>rjtPmp 1 (fpl) & ft ft ft ft 

fp2©JS20#>f>rftPmp2 (fp2) 
*«ftL^ftlO#>tf>^ftPmpl (fpl) 
© ft ft ft « f P 1 I* s * 1 <0 % ft S I g 1 

cr i) <o ft fl ft ft f 1**0*0— ftiwaftft* 

JttftfcftftttftftftKlfcftL* ft ft C « * 2 0 

>t>7'ftPmp2 ( f p 2 ) <D ft fl ft ft f p2 

fi , » 2 © « * ft S i g2 (f 2) © ft ft ft ft 
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<3># £ # # S M l&Cf*2©#<3Adi;*)fttt*> 
» 5 B <» (a) & <b) ®J:9i:ttSL/:A» 
ic * * o 

& U: N :©*^5)«SM 1 & 2 C AHi»« 
ttlCOOT, SB 5 El 0(a) &tf(b) K ft V> T tt 
qft + * o *? s » 5 H I: t l> T b , fffl 32 SS 3 H £ 

fsi m ic « o t* yt m & & . «tt* a lt 

JS5B©(a) li. 3t^^ttSM 1 © 5fe © A m * 
( 3 « ) «tt*SLT*i»), 0 ^ , & « T * T ft 

*8 T * ft «Hi , # 8fc L 1 1 - £ g & L 14, 
*fi%L 1 2 - *g B L 1 3^<D*i8S4$te*^ 
L T O * „ BP S v ft6»»»Ml©3taa«tt«, 

m*.t*n&(D\Ufi<ftmtii&f 1 ic , s # b # # 

f 2i:fflKt5 J;9i:ttSL, o . R 9 6 4 ili 
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HP * ftHKBf 1 0 3S 1 <D ft ^ * S l g 1 
(f 1) iftSft&f 20»20fI^*S I g 2 
(f 2) A ^) n 4 i U I: s to <0 A £ « £ 
« S8 L 1 2*/>LT#J3fcttf p l © » 1 0 # > 
tT > ^ * P m p 1 (fpl) i*E«#fp2G> 
»20#>t , y/jtPmp 2 ( f P 2 ) A A * 

n * „ *£#ttSMiu* aocAM cs i g 

1 ( f 1 ) , Sig2 ( f 2 ) , Pmpl (fp 
1), Pmp2(fp2))0*fli*ftlc*tLT, 

tt6<fit£dnTl*«4)T % ff 1 0 ft ft S i gl 
(f 1) 4*l»c;»2«* ve>/*Pmp 1 
(f p 1) , Pra p 2 (f p2) * - 0 iti 2) «S 
*:fe«WL 1 3&10^*<*fti6ttS 
A 1 I: U *) L * *20|f^^S i g2 (f2) i 

»i&c;*2o#>e>/itPmpi (fpi). 

Pmp2 ( f p 2 ) *ftb0tfc;*3«{*«s>*ett 

- 2 9 - 
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* * £ £ C , ± IB L fc -fc ? » 1 » # > If > ^ 
3t P m p 1 (fpl) OAlttttf P 1 tt« 01 
0 <& * # S i gl (f 1) 0 # B & f 1/^*0 

0 S £ 0 RH ) i: tt £ l t * « . »2©#> 
f>/jfcPmp2 (f P 2) OAfliltt(p2tt« 
*20|f^ttSig2 (f2)0J*ttttf2** 

r * 4 o *6#«SMi0jfeHifttt«jDnitt 

CHrT&*0T. fl<fcfpl<i:0jfe«»*fcg 
& f 2i f p 2iOjt«iftft2li«GHirti 

r * o 

PiJttNw. * 5 00(b) li> #6tf&»M20A 

* fi 8fi L 1 6 - 2-JfegBL 1 7 ~-(Dlt&&to1& 

* # L T * 0 „ K » T * * & » 1* > ft ft M L 1 5 

- 2 - ft *2 ft L 1 7 ^OjfeiSia^tt^^ LTl^io 
AD * , ft&#ifcSM2T(i, ft JZI & BE f 1 RCf 

- 28 - 

L 1 4 * ^ L T * $20¥*#ft*S*BSA2*;:(ij 
*) * * o 

: n t: J: 0, ^VttftttiS A l i: 6 o t . * 

KiB^SIIKaU;:*** ft ft tt f 1 *> £ ft B tt 

f 2^0ftB«tt£ft»<£i;So 

ifx f It t P UOjta«R2liftGHr 
1*3 T ifc * 0 T , # 1 0 f I ^ ft S i gl (f 1) t 
»10#>tf>/*Pmp 1 ( f p 1 ) KJ: t>* 

tt(Eize-j»«a*<£i;. : n i: J; o » l o * # 
(*AJ9*ssa 1 0 * * * + y 7 tt *< « » t * • 

CZT> »2©*>t*>/^Pmp 2 (f p2) 

* ? * + y 7»o«jftK«i^»*4*ttv^ 0 c 0 

* * * * iirRotliu^ ¥##**K0ftjre 

&^0^r**<ffi»L, ArtftlcflLfitt&tffcte 
£ H 0< 4 , 8 2 0 # > t* > ^ ft P m p 2 

m P 2 (f p2) K £ W ft H I* 

£ , ft W ft GJ 8 8: (fpl-f 1) T * * 0 
- 3 0 - 
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* 'P2±(fpl-fl)<7);fcE&tt{ilKK 

.«»IWi«[i<4l4 B W 5 0 O (a) K * L fc ft fl 

ICJ:<9. f p 2 - (fpl-fl) 

- f »lX^»2©Pn) P 1 ( f p 1 ) 

. "Pmp2 (f p 2 ) lifcgSft?£*©T, * 

Jl ift It f 2©ffili;4l;f:{i||f tttt»i(oj|^^ 

S i glifsIUffiSStftffcfto, jp 5 % ft A3 & 

t 1 * * * W tt It f 2-vO)feS&ttffi»^(^^n 
5 c i i: /i 4 , 



1 ft ifi«fiA 1 


X *) 




* 1 ©ftJSSifitffittft S 


i g 


1 (f 2j , AH 


» 1 © « 4f ft S 1 g 1 


( f 


1 ) . z. o © » 1 & 




m p 


1 ( i p 1 ) , P m 


p2(fp2)Rtf*<& 






* o & K * C n £ 4> ft 1* 


» * 




* tl & • ft 7 -f 4* * F 


L 1 


« . * A & tt f 2 O 






t 5 W T v :ni: J: 


^ ^g«iLl5-2i; 




1 ©ftfcfctt&fcft 


S i g 1 C f 2 ) CO * & 




* n , ft^^iti 


- 3 


l 




»20ftja««fcgfcfts 


i g 


2 ( £ 1 ) tt ft g ft 




1 7 


<t a a * n , tax 



* n * „ a r , ft«tftt£asnfcff^ft*<ft 

« ± © <fc K s **2©*liWic*ntf* ne 
<t fc ic , »ico$iftfiRi(:fcv>rXftojftga' — o© 

ft^ft^ftEfc*JElS|ffl;&<&CH z 8 « IC $fl J® £ n 

* ft « S A 1 , A 2C«Si: ^ 7 

* fc *> T W < v SI Q4i«»ftJftttBA 

f l©ft*ffiitLft«&**f 2 

«> ft * a >a ? * , »2©i|i#^ftj8«»A2«di 

»«Tf*ftflttftf 2©ft*HjfcLft«»Ifcf 1 
© ft * i8 il * * o . J?$2c>>iii*<*ft*&tg& 

A2UiA««^9fl»nfcXfl«|tf i © * ± , 
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L14*9J52©(I^ftSlg2 (f2) . » 1 
XCfJI204!>t , >/APinp 1 ((pi), P 
m p 2 (£ p2) A # 3 n * £ , ±Ci|SJ«l© 
IS 9 1= J: *) > ftfittLl6-lictt, ft B fit & 

2 ©ft«&tt£fl*ftS l g2 (f 1) , 
33 2 © ft ft S i g2 (f2) s r -d © » 1 & 
»2C#>f>/Jtp mp i Cfpl). Pmp 
2 (f p2) &tf*©ffe©«KKft*<ttrt*n*. 
*^;HFL2li, ft«»#fl©ft©**a 
«***Wtt*#**©T?, ^SKL 1 6-2<: 
li»2©ftffi&**£»ftS i g2 (£ 1) © * a< 
fcb^^n. ft£tftt»M2©ffli©AflJttK:A;*J* 

n s . 

ft^»afe»M20AtfJ^4ltt(i, rocoAflft 
C S i g 1 ( f 2 ) . Sig2(fl))©ftJ^ 
ftttCW LT, 8<I&UfcJ&5(a©<b) © «fc 5 I:: tfi 

£ l r * * © -c , »ioftigajBca:ttfts i g i 

<f.2) UAiSL 1 5 - 2fr 6*liSL 1 7^, 
-32- 

*l©¥**ft«||SA 1 ©*;*>«* *a«&n 
A: ft J8 ft tt f 2 © ft * , foJ-ag^ictba-fattte 

* -o m & ti e> « * n . w * wr , * # at ? -< a> * 

* ^ U - f- -r >rici:Sifcfi*ffiffl©ft&&gK 

* J* = -D © T * 7 * >^ft£#i*8*|a*£ 

k*fcQtt**fl©*£att»*fl!iinuN ft® 

ttft©»tliRCFft©£tt*<miiSicfTfcn* 3B5EI 

iisna©»^*MUn5o *^«vft«ifttto«i 

llj 14 7 r y 'J ^ D . x*n>tt^<7)ft7< * * IS 

£ O r fc J: ^ o 
( ft *;j © to £ ) 
KJiKWtfcJ;?!:, ft 
««tt«tt**Tfc*J^fttf»2©#*<*ftJ1J 
MSQAAfli:, »!«><&^fti#>t # >^ft^ 
6ftLT*l©**{*ftfc|fl3icAa*** » 2 

#*«gKArt***ft£##S*EELfc©T, 

fta»tt*5s»-r*SBiacf»2om#fto^«, 

#>t'>rft©cn£m^ft^<DWA*|3]P$Kf7 
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l£ft$i)l^«$S< 'X * * f 4 A t>< * 5 o 

0£ffcff«j3*-rflf£BK IB2(2tt & 
gftttttafltttBU »3Btt*8Wlc***ia 

0! * * -f to J* S3 > *5HU*5ftn^ic«5JB2flD|S 
H«fl*d»il(»<DAlllA<lttt*tBIt* *« 

0*. Ml, M 2 • • v v ^ «y S . 

A 1 - Jft 1 O # # # # *B « « * A 2 ». # 2 0 * m 
{* # *8 ffi S . FL1, FL2-*7<r**, ' 
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L 1 1 - L 1 8 - « 6 8ft s S i g 1 ( f 1 ) - » 

Sig2 (f2) * 2 O ft ^ 3fe * 
S i g 1 (£ 2) •»* 1 OftntttttHA, 

S i g2 (f 1) - ft20*nttlfcaft*« Pm 

p ( f p) Pmpl ( f p 1 ) 

•••»10#>e>^#. Pmp2 (fp2) - JH 
2 © > f > ^ *t • 



ft I* tfi US A 8*fg<g«ft#££t± 
KfflA $ H3 f* * 
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